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region or of the bulbar conjunctiva (see Figure 1) . ischaemic areas are often predominant in the inferior part where the majority of the chemical product is found. These severe forms are associated with an inflammatory reaction in the anterior chamber, ocular hypertension and corneal anaesthesia. eventually, palpebral lesions may occur, in particular of the free borders and of the lachrymal points.
The totality of clinical observations (corneal and conjunctival ulceration, ischaemic area, etc.) is outlined herein.
The goal of a classification system is, using the initial clinical data, to be able to establish a prognosis and to guide the therapeutic plan to adopt. The classification system most used is that of hughes as modified by roper-hall (see Table 1 ). 6 This classification has four stages and relies on the importance of the stromal opacity and the spread of an eventual limbal ischaemia. stages 1 and 2 burns have a good prognosis, whereas stages 3 and 4 burns have a poor prognosis. The roper-hall classification is not precise enough for stage 4 regarding the extent of limbal damage and is easily replaceable by Wagoner or Dua's classifications (see Table 2 ) based on the importance of a deficiency in limbal stem cells (Lscs). 7, 8 indeed, a stage 4 burn under the roper-hall classification can evolve favourably when the extent of the limbal damage is less than 75 %, but with complete limbal destruction, the prognosis is very poor. 9 The more recent classification of Dua takes into account the extent of both limbal damage (not only ischaemic) and that of the conjunctiva. The extent of the damage in the limbal region is assessed using the number of clock hours involved and the extent on the bulbar conjunctiva in surface percentage. grade iV, which comprises limbal damage from six to nine clock hours and 50-75 % conjunctival alteration, has a good prognosis. for a grade V burn the prognosis is poor and for grade Vi it is very poor. grades iV, V and Vi correspond to stage 4 of the roper-hall classification, referred to as a poor prognosis.
healing of the most severe corneal damage is determined by the deficiency in Lscs 8 at the origin of occurrence, chronic epithelial ulcerations, opacification, neovascularisation (see Figure 2 ) and even corneal perforation. intraocular complications are frequent in cases of severe burns. These are usually cataracts, superinfections, intraocular inflammation, ocular hypertension and/or ocular hypotension. 10 ocular dryness is often associated with complications. complications with eyelid lesions involve distichiasis, entropion and/or ectropion.
Treatment
There are two aspects to the goal of therapeutic care of severe ocular burns. first is to eliminate or to limit the aggressiveness as well as the penetration of the irritating or corrosive substance into the ocular field. ocular lavage plays this role. second is to control the inflammatory reaction and to encourage healing.
Ocular Lavage
ocular lavage is a crucial procedure. The course of the burn depends on the speed of application and quality of the lavage. it must be used as soon as possible at the accident scene. 11 Pain or the eyelid spasm mean that lavage used by the patient is not always efficient; therefore, lavage must always be applied when medical care is first provided. it is facilitated by the prior instillation of an anaesthetic eye drop and general anaesthesia may be necessary when treating children. The use of retractors is sometimes essential. The lavage must last for 15 minutes and about 0.5 litres of solution used.
The two eyelids must be turned up and the conjunctival fornix washed off copiously. All foreign bodies must be removed using the operative microscope. examination of the conjunctival fornix needs to be meticulous in the search for solid particles that adhere to the conjunctiva. cleansing of a puncture with lavage of the anterior chamber is no longer advised. As it is usually available at the scene of the accident, water is the most used universal lavage fluid.
however, compared to the intraocular surface, water is hypotonic and thus can be absorbed into the epithelium, worsen the oedema and carry acidic or basic molecules into the cornea. The use of isotonic or hypertonic solutions is preferred because they create a flux from the inside of the ocular surface to its outside. running water and physiological serum do not have any absorption effect and only act by dilution and mechanical flow. for alkali ocular burn, ascension of the intraocular ph curve is less important and the descent is faster. 12, 14 With their mechanism of action and the results, both experimentally and clinically, amphoteric solutions seem more suited to the emergency rinsing of chemical buns. 15 in cases of severe burns, ocular lavages need to be continued throughout the patient's transportation to the hospital. The use of a catheter with perfusion maintained at about 20 cm of the ocular globe is preferred to the use of an automatic irrigation system. These devices, which include a polyethylene loop or a polymethyl methacrylate scleral lens (Morgan Lens), have some disadvantages, such as a difficult setting-up process as they are at the origin of the iatrogenic lesions and they do not guarantee a good rinsing of the complete ocular surface. 16 Lacrimal duct lavage is not advised, especially because of the fast appearance of an oedema of the lacrimal meatus, the aggravation risk of lesions and the risk of application to the wrong track.
Medical Treatment
The use of local corticoids, 17 long-debated, can be justified by their ability to reduce the inflammatory reaction. They decrease the stromal invasion by polynuclear neutrophils, stabilise cell and lysosomol membranes against polynuclear neutrophils and have an anticollagenase action. corticoids limit the destruction of mucous cells of the conjunctiva. 18 nevertheless, they reduce keratocyte migration, inhibit collagen synthesis and delay the healing process. 19 Local corticoids can be prescribed for over eight days with a positive outcome. 20 The incidence of infectious complications does not seem to increase with local corticotherapy. in association or as a replacement for the corticoids, anti-inflammatory non-steroidal treatments have also been proposed, but they should be advised against as they lengthen the epithelial scarring process and modify corneal sensitivity.
in experimental burns, tetracycline reduced the collagenase activity and increased corneal ulcerations. This action is independent of the antimicrobial property and is caused by chelation of the zinc indispensable to the activity of the metalloproteinases. 21 Parenteral administration of tetracycline reduces the incidence of corneal ulceration and facilitates their healing. 22 The collagenase inhibitors, 
Surgical Treatment
As with local corticotherapy, the aim of excision is to reduce the inflammatory reaction created by degradation products of the necrotic conjunctiva that participate in the detersion of the site. excision consists of the ablation of necrotic tissues of the ocular globe surface. 24 in the case of severe ocular burns followed by a total loss of limbal vascularisation, besides the predictable impossibility of secondary re-epithelialisation, there is an immediate risk of necrosis of the anterior segment. To re-establish limbal circulation and to avoid the evolution towards necrosis or aseptic ulceration, a tenoplasty can be performed. This consists of the realisation of a Tenon advancement strip positioned along the limbus. 25 Prevention of symblepharons can be achieved using scleral glass or a polymethyl methacrylate ring.
Proposed by schermer and developed by Tseng, the Lsc theory is the basis on which limbus transplant was developed. 
Total corneal ulceration, important corneal oedema that prevents visualisation of the iris, total limbal ischaemia and neovessels over 360°.
the treatment of corneal limbal destruction and its complications. 27 it addresses unilateral limbal insufficiencies when there is a contralateral healthy eye donor. The complete conjunctival pannus that covers the cornea is removed beyond the limbus by about 3 mm.
The graft is removed through a cornea incision located 1 mm forward of the limbus. The dissection realises a tunnelling of about 2 mm behind the limbus. To avoid creating a limbal insufficiency in the eye donor, the graft cannot exceed a 180°. 28 Limbal autotransplant allows a corneal re-epithelialisation of good quality in 75-100 % of cases and constitutes a barrier to a neovascular cicatricial phenomenon of conjunctival origin. 29 The optimum period between the burn date and intervention is disputed. Most authors believe it is better to wait several months to allow diminution of inflammatory reaction.
nevertheless, some recommend to intervention early on, that is before the appearance of complications linked to the Lsc deficit. 8 The aim of limbal allotransplant is identical to that of an autotransplant. Limbal allotransplant is recommended for widespread limbal lesions that are bilateral or unilateral on only one eye.
The amniotic membrane is a tissue located at the interface between the placenta and the amniotic liquid was first used for ocular burn by sorsby and simmonds in 1947. 30 it is composed of an unstratified epithelium, a basement membrane and an avascular mesenchyme.
The amniotic membrane facilitates re-epithelialisation by decreasing the inflammatory and cicatricial reaction. 31 Above all, prevention is essential to decrease the incidence of burns, especially in the industrial world, since a large number of dramatic cases could have been avoided with a minimum of information, training and regulation. n
